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(57)Abstract: 

PURPOSE: To reduce discarded liquid quantity at the time of 
removing air by surely detecting the existence of a gas inside a pipe. 
CONSTITUTION: A first piping 41 into which a liquid inside a bottle 
10 is sent out is made to branch out into a second piping 42 and a 
third piping 43 by a three-way joint 44, a nozzle 20 is connected to 
the second piping 42 through a first air valve 46 and a waste liquid 
piping 48 is connected to the third piping 43 through a second air 
valve 50. A sensor 52 for detecting a gas inside the first piping 41 is 
provided in the first piping 41. When the sensor 52 detects a bubble 
inside the first piping, the first air valve 46 is closed, and after the 
replacement and the like of the bottle 10, the second air valve 50 is 
opened to remove air. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A delivery means which sends out a liquid in a container to the 1st piping, and a branching device 
which branches said 1st piping for the 2nd piping and 3rd piping, A nozzle which supplies to a substrate a 
liquid which is connected to said 2nd piping and supplied from the 2nd piping concerned, A liquid feeder 
provided with an opening and closing means which opens and closes waste fluid piping connected to said 3rd 
piping, and said 2nd piping and said 3rd piping, and a detection means to detect a gas in said 1st piping. 
[Claim 2]The liquid feeder according to claim 1 making capacity of said 1st piping of a before [ from a 
detection part of the 1st piping by said detection means / said branching device ] larger than 1 time of liquid 
discharge quantity. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the liquid feeder which supplies liquids, such as polyimide 
resin liquid and photoresist liquid, for example to substrates for electronic-parts manufacture (a substrate 
is only called hereafter), such as a semiconductor wafer, a glass substrate for liquid crystal display 
manufacture, a glass substrate for photo masks, and a substrate for optical discs. 
[0002] 

[Description of the Prior Art]In the electronic-parts manufacturing process, applying the liquid is performed 
by holding substrates, such as a semiconductor wafer and a glass substrate, to a horizontal position, 
supplying a desired liquid to a substrate face, and making it rotate by the circumference of a vertical axis. In 
this process, the liquid feeder with which only the specified quantity supplies the liquid included in a 
predetermined container on the surface of a substrate is used. 

[0003]For example, when aimed at polyimide resin liquid or hyperviscous photoresist liquid, equipment as 
shown in drawing 4 is used conventionally. In drawing 4 , the zipper to which 2 carries out adsorption 
maintenance of the substrate W at a horizontal position, the motor by which 4 rotates the zipper 2, and 6 
are cups which enclose the circumference of the held substrate W, collect excessive liquids, and prevent 
scattering to the circumference. The bottle in which the upper part in which polyimide resin liquid was 
accommodated carried out the opening of 10, the pressurized container in which 12 accommodates the 
bottle 10, and 14 are Pressurizer which sends in the nitrogen gas (N 2 ) pressurized via the pressurizing pipe 
1 6 into the pressurized container 1 2. The nozzle for the chemical piping in which 1 8 was inserted to near the 
bottom in the bottle 10, and 20 being provided at the tip of the chemical piping 18, and carrying out the 
regurgitation of the liquid to the substrate W on the zipper 2, The air valve by which 22 was inserted in the 
chemical piping 18, and 24 are suck back valves which prevent the liquid which was inserted in the chemical 
piping 18, pulled back the liquid which remained in the nozzle after the liquid regurgitation of the specified 
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quantity, and remained from being undesirably dropped at the substrate W. 26 consists of what is called a 
microcomputer etc., and the control section which controls the motor 4, the air valve 22, and the suck back 
valve 24, and 28 receive the control section 26, The input part which consists of a keyboard which inputs 
the data of 1 time of the discharge quantity of a liquid, etc., and 30 are displays which display the data 
outputted from the control section 26, an alarm, etc. 

[0004]In this equipment, the liquid in the bottle 10 is pressurized with predetermined pressure, and the liquid 
of quantity according to the time when the air valve 22 is opened is breathed out on the substrate W. 
Beforehand, an operator operates the input part 28 and inputs into the control section 26 the data of the 
quantity of the liquid in the bottle 10, the quantity of the liquid which should be breathed out at once, etc. 
The control section 26 controls 1 time of the released time of the air valve 22, timing, rotation several 
grades of the motor 4, etc. based on this data, and performs the coating treatments of the liquid to the 
substrate W. At this time, with the control program given beforehand, the control section 26 carries out 
addition memory of the opening frequency of the air valve 22, it computes the amount of the liquid used by 
multiplying that number of times by 1 time of the discharge quantity of a liquid, and computes the residue in 
the bottle 10. And if the residue in the bottle 10 decreases, that will be displayed on the display 30 and a 
supplement of a liquid, exchange of the bottle 10, etc. will be urged to an operator. 
[0005]Since an operator computes the residue of a liquid in this equipment based on the data of the 
quantity of the liquid in the bottle 10 inputted manually, 1 time of the amount of discharged liquid, etc., The 
input mistake etc. tended to happen, and since the liquids in the bottle 10 ran short, there was a possibility 
that discharge quantity may run short or the liquid in which air bubbles were mixed may be supplied to the 
substrate W. If it is considered as a piping configuration as shown in drawing 4 f or polyimide resin liquid or 
hyperviscous photoresist liquid, In a case so that the bottle 10 may be exchanged for a new thing when a 
gas once enters in the chemical piping 18 by some causes — the liquids in the bottle 10 run short — or, In 
order to carry out degassing of piping, all the liquids in the inside of the chemical piping 18 to the nozzle 20 
must be discarded. Therefore, because of degassing, it must stop having had to discard the expensive drug 
solution in large quantities, and was uneconomical. In order to keep a gas from entering in the chemical 
piping 18 with shortage of the liquid in the bottle 10, before the liquids in the bottle 10 run short, 
considerable safety will have to be expected, the work of exchange of a bottle or a supplement of a liquid will 
have to be done a little early, and work will become complicated. 
[0006] 

[Problem to be solved by the invention]This invention is made in view of an above-mentioned situation, and 
is a thing. 

Can reduce the quantity of the liquid discarded in order that the purpose can detect certainly that ** exists 
and may carry out degassing of piping in that case, and by this, It is that can reduce the quantity of the liquid 
which can supply a liquid certainly, without making work complicated, and is discarded in the case of 
degassing, and a running cost provides a low liquid feeder. 
[0007] 

[Means for solving problem]It is characterized by this invention comprising the following. 

The delivery means which sends out the liquid in a container to the 1st piping. 

The branching device which branches said 1st piping for the 2nd piping and 3rd piping. 

3 



JPAH08-045816 

The nozzle which supplies to a substrate the liquid which is connected to said 2nd piping and supplied from 

the 2nd piping concerned. 

Waste fluid piping connected to said 3rd piping. 

The opening and closing means which opens and closes said 2nd piping and said 3rd piping, and a detection 
means to detect the gas in said 1st piping. 

[0008]This invention made capacity of said 1 st piping of a before [ from the detection part of the 1 st piping 
by said detection means / said branching device ] larger than 1 time of liquid discharge quantity. 
[0009] 

[Function]According to the invention according to claim 1, the gas which consists in the 1st piping is 
detected by a detection means. If the 3rd piping is made to open the 1st piping for free passage by an 
opening and closing means when a gas consists in the 1st piping, a gas will be discharged from the 3rd piping 
to waste fluid piping. Since the branching device which branches the 1st piping for the 2nd piping and 3rd 
piping is provided in the position near [ nozzle ] a container, the quantity of the liquid discarded when 
discharging a gas via the 3rd piping is slight, and ends. 

[0010]Since capacity of the 1st piping of a before [ from the detection part of the 1st piping by a detection 
means / a branching device ] is made larger than 1 time of liquid discharge quantity according to the 
invention according to claim 2, Even if it is a case where a detection means detects a gas in the middle of 1 
time of the liquid regurgitation, after making 1 time of the liquid regurgitation concerned complete, operation 
which discharges a gas from the 3rd piping can be performed. While performing 1 time of the liquid 
regurgitation concerned in this case, a gas passes a branching device and does not go into the 2nd piping, It 
is not necessary to interrupt processing of the substrate which could discharge the gas certainly from the 
3rd piping, and existed while being one processing concerned, and the substrate is not made useless. 
[0011] 

[Working example]The coater which uses the liquid feeder which is an working example of this invention is 
explained below with reference to Drawings. Drawing 1 is a mimetic diagram of an important section showing 
the 1st working example of this invention. In explanation of this working example, identical codes are given 
to the portion which is the same as that of the conventional example explained previously, or corresponds, 
and explanation is omitted. 

[0012]In drawing 1 , the 1st piping inserted to near the bottom in the bottle 10 in which 41 accommodated 
polyimide resin liquid, and 44 are three-way-type joints which branch the 1st piping 41 for the 2nd piping 42 
and 3rd piping 43. The 1st air valve 46 and suck back valve 24 are inserted, and the 2nd piping 42 is 
connected to the nozzle 20. 48 is waste fluid piping which is open for free passage to the plant for waste 
disposal which is not illustrated, the 2nd air valve 50 is inserted and the 3rd piping 43 is connected to the 
waste fluid piping 48. All of the 1 st piping 41 , the 2nd piping 42, and the 3rd piping 43 are constituted by the 
almost water-white Teflon tube. 

[0013]52 is a transmission type sensor which is formed in the middle of the 1st piping 41, and detects the 
existence of a gas and air bubbles and passage in the part concerned in the 1st piping 41. The sensor 52 
comprises the floodlighting element 54 and the photo detector 56 which were provided so that it might face 
mutually on both sides of the 1st piping 41, as shown in drawing 2 . It is connected to the control section 26, 
the sensor 52 tells a detecting signal, and the control section 26 controls the 1st air valve 46, the 2nd air 
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valve 50, the suck back valve 24, and the motor 4 with reference to this signal. 
[0014]The distance L of a before [ from a detection part of the 1st piping 41 by the sensor 52 / the 
three-way-type joint 44 ] is set up as follows. That is, capacity of a portion between said L is set up among 
the 1st piping 41 become larger than 1 time of liquid discharge quantity. For example, when the substrate W 
which should be carried out coating treatments is a semiconductor wafer which is 8 inches in diameter and 
it applies polyimide resin liquid, Since 1 time of discharge quantity of a liquid, i.e., polyimide resin liquid, is an 
about 8-g (about 7.2 cc) grade, it sets capacity of a portion between said L to more than about 12 g (about 
10.8 cc), seeing some margin to it. Corresponding to this, in this example, a Teflon tube 6 mm in inside 
diameter is used as the 1st piping 41, and the length of said L is set as about 45 cm or more. 
[0015]In equipment by the above composition, a liquid in the bottle 10 is pressurized with predetermined 
pressure, and both the 1 st air valve 46 and the 2nd air valve 50 are usually closed. And if the 1st air valve 46 
is opened, a liquid of quantity according to the released time will be breathed out on the substrate W 
through the 1st piping 41, the three-way-type joint 44, and the 2nd piping 42. Undesirable dropping from the 
nozzle 20 of a residual liquid is prevented by closing the 1st air valve 46, after regurgitation of a stipulated 
amount finishes, and the suck back valve's 24 operating almost simultaneously with it, and pulling back a 
residual liquid in the nozzle 20 only a little. Usually, this operation is repeated. 

[0016]While processing is repeated, the liquids in the bottle 10 may decrease in number, an oil level may fall 
to near the tip of the 1st piping 41, and air bubbles may enter in the 1st piping 41. Thus, if the liquid having 
contained air bubbles is breathed out by the substrate W, the liquid breathed out will become less than a 
stipulated amount, or unevenness will be made on the film applied for air bubbles. In this equipment, if such 
air bubbles pass through sensor 52 installation place of the 1st piping 41, this sensor 52 will detect 
existence of the air bubbles, and will emit a detecting signal to the control section 26. If this detecting signal 
is received, the control section 26 will display that on the display 30, and will urge the check of the residue 
in the bottle 10 and a supplement of a liquid, and exchange of the bottle 10 to an operator. If an operator 
exchanges the bottle 10 for the new thing into which the liquid fully went and inputs that from the input part 
28, the 1st air valve 46 will be closed and, as for the control section 26, only predetermined time will open 
the 2nd air valve 50. Thereby, with the air bubbles, the liquid having contained air bubbles passes along the 
3rd piping 43 through the three- way-type joint 44 from the 1st piping 41, and is discharged to the waste 
fluid piping 48. After specified time elapse closes the 2nd air valve 50, and equips with it the regurgitation of 
the liquid which comes to rank second. The predetermined time which the 2nd air valve 50 opens is set up 
when an operator sets up arbitrarily the operating time of the timer function which the control section 26 
builds in. 

[0017]As mentioned above, the substrate W is used as a semiconductor wafer 8 inches in diameter, and in 
the middle of 1 time (about 7.2 cc) of the regurgitation of a liquid, air bubbles pass through sensor 52 
installation place of the 1st piping 41, and presuppose that the sensor 52 detected passage of the air 
bubbles. In this case, since that length is set up in this equipment so that the capacity of the portion 
between said L may be the distance L of a before [ from the detection part of the 1st piping 41 by the 
sensor 52 / the three-way-type joint 44 ] about 1 0.8 cc among the 1 st piping 41 , Even if it finishes 1 time of 
the regurgitation concerned thoroughly, the air bubbles detected by the sensor 52 pass the three-way-type 
joint 44, and do not go into the 2nd piping 42. Therefore, what is necessary is not to interrupt 1 time of the 
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regurgitation concerned, to close the 1 st air valve 46 even in this case, after finishing 1 time of the 
regurgitation concerned thoroughly, to perform exchange of the bottle 10 etc. after that, and just to open 
the 2nd air valve 50 subsequently. Thereby, it can be made to discharge from the 3rd piping 43, without 
[ without it makes air bubbles reach the 2nd piping 42, and ] forgetting processing of the substrate W which 
was an object of the regurgitation concerned. 

[0018]In common equipment, the overall length of piping from the end of the 1st piping 41 in the bottle 10 to 
the nozzle 20 is about 400 cm. 

In conventional equipment, in order to carry out degassing, needed to discard all the liquids that remain to 
the whole, but. Since degassing can be made to complete only by discarding only the liquid of about 45-cm 
portion shown all over [ L ] the figure among the 1st piping 41 in this invention, Being able to decrease the 
liquid quantity vainly discarded at the time of degassing even to the abbreviation 1/8, this invention 
contributes in reduction of the running cost of equipment notably. 

Since it is certainly detectable that a gas exists in piping by the sensor 52, it can prevent certainly supplying 
the liquid having contained the gas to the substrate W, and a liquid can be supplied certainly, without making 
work complicated. 

[001 9]a container [ in / at the above working example / in the bottle 10 / this invention ] — Pressurizer 14 
and the pressurized container 12 — a delivery means — the three-way-type joint 44 is equivalent to a 
branching device, the 1st air valve 46 and the 2nd air valve 50 are equivalent to an opening and closing 
means, and the sensor 52 is equivalent to a detection means, respectively. Although the above explanation 
explained reduction of a liquid in the bottle 10 as a cause which air bubbles produce in piping, Not only this 
but a thing [ a thing ] nitrogen gas pressurized in order to send out a liquid to the 1st piping 41, for example 
serves as air bubbles, and appears within the 1st piping 41 by penetration and a certain cause in a liquid is 
considered, and, in such a case, this invention can detect and discharge existence of air bubbles and a gas. 
Although a transmission type thing which consists of the floodlighting element 54 and the photo detector 56 
was used as the sensor 52, They may be what is called a capacitance sensor that detects existence of a gas 
by change of electric capacity according to existence of an optical sensor of not oniy this but others or a 
liquid in piping, and a gas, or a sensor of a kind of further others. When a liquid to be used is a hyperviscous 
thing, it is desirable for a capacitance sensor to have a possibility that detecting accuracy may fall, and to 
use an optical sensor at this point Sending out of a liquid may also be pressurized, for example by 
compressed air not only in a thing of this example pressurized with nitrogen gas, and a diaphragm pump etc. 
may send out. Although the 2nd air valve 50 in which closing control is carried out as a means to open and 
close the 3rd piping 43 by timer function which the control section 26 builds in was formed in the 
above-mentioned working example, It may be a valve which carries out closedown operation manually, an 
operator supervising a situation of movement of air bubbles in the 1st piping 41 and 3rd piping 43 in addition 
to this, for example. 

[0020] Drawing 3 is a figure showing the important section of the piping system of the 2nd working example 
of this invention. In drawing 3 in which this 2nd working example is shown, the portion which was illustrating 
only a different portion from the 1 st working example described previously, and omitted the graphic display 
is the same as that of the 1st working example. In this example, the 2nd air valve 50 that was branching the 
1st piping 41 for the 2nd piping 42 and 3rd piping 43 by the cross valve 60, and suited the 1st working 
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example is omitted. The cross valve 60 as well as the 1 st air valve 46 is controlled by the control section 26. 
Since the composition of the complementary is the same as that of the 1st working example, explanation is 
also omitted. 

[0021]In this 2nd working example, switching control of the cross valve 60 is usually carried out so that the 
1st piping 41 and 2nd piping 42 may be open for free passage, and a liquid is supplied for the 1st air valve 46 
to the substrate W by opening-and-closing soot ******. If it is detected by the sensor 52 that air bubbles 
went into the 1st piping 41, the control section 26 will be in the state which closed the 1st air valve 46, and 
will urge exchange of the bottle 10 etc. to an operator. And after exchange of the bottle 10 etc., the cross 
valve 60 is changed so that the 1st piping 41 and 3rd piping 43 may be open for free passage, and degassing 
is operated, after the end of degassing changes the cross valve 60 so that the 1st piping 41 and 2nd piping 
42 may be open for free passage — the next — it prepares for the regurgitation of a liquid. It can prevent 
certainly supplying the liquid which could decrease the liquid quantity vainly discarded at the time of 
degassing, and could reduce the running cost of equipment, and contained the gas also according to this 2nd 
working example to the substrate W, and a liquid can be supplied certainly, without making work complicated. 
[0022]This 2nd working example made the function of the 2nd air valve 50 in the 1st working example use 
also [ cross valve / 60 ], and the cross valve 60 and the 1 st air valve 46 are equivalent to a branching device 
[ in / in the cross valve 60 / this invention ] in this working example again at an opening and closing means, 
respectively. In this 2nd working example, from the sensor 52 to the cross valve 60 is equivalent to the 
distance L as used in the field of the 1st working example. 
[0023] 

[Effect of the Invention]According to invention of Claim 1, can reduce the quantity of the liquid discarded in 
order to be able to detect certainly that a gas exists in piping and to carry out degassing of piping in that 
case, and by this, The quantity of the liquid which can supply a liquid certainly, without making work 
complicated, and is discarded in the case of degassing can be reduced, and a running cost can provide a low 
liquid feeder. 

[0024]Even if it is a case where a detection means detects a gas in the middle of 1 time of the liquid 
regurgitation according to invention of Claim 2, After making 1 time of the liquid regurgitation concerned 
complete, operation which discharges a gas from the 3rd piping can be performed, While performing 1 time of 
the liquid regurgitation concerned in this case, a gas passes a branching device and does not go into the 2nd 
piping, Without being able to discharge a gas certainly from the 3rd piping, and there being also no 
interrupting and forgetting-processing of the substrate which existed while being one processing concerned 
necessity, and making the substrate useless, the operating efficiency of equipment can be raised and 
equipment can be employed easily again. 
[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram of the important section of the coater which uses the liquid feeder of the 
1st working example of this invention. 

[Drawing 2] It is a typical sectional view showing the sensor portion of the 1 st working example shown in 
drawing 1 . 

[Drawing 3] It is a mimetic diagram showing the important section of the piping system of the 2nd working 
example of this invention. 
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[Drawing 4] It is a mimetic diagram of an important section showing the equipment of a conventional example. 
[Explanations of letters or numerals] 
10 Bottle 

12 Pressurized container 
14 Pressurizer 14 

41 The 1st piping 

42 The 2nd piping 

43 The 3rd piping 

44 Three-way-type joint 
46 The 1 st air valve 

50 The 2nd air valve 

52 Sensor 

60 Cross valve 



[Translation done.] 



8 



(19)B*HfttW (JP) 



02) & m # It & $ (A) 



(H)ftgHiiH&IS## 

#^¥8-45816 

<43)&IBB ¥«fi8^(1996)2«16B 



(51) IntCl. 4 
H 0 1 L 21/027 
B0 5C 11/08 
11/10 

G0 3F 7/16 5 0 2 



(21) fflB#*» ftH¥6- 177205 

(22) ffiHB ¥/£6*F(1994)7)?28B 



(54) &#&|&gg 

(57) [gift] 

U x78tett£rtS£ft«tt{*Oftftffitt"*'3. 
l&tiil * h;l< 1 0 rt©?8f*tf2fttlSft*S 1 
4 l£H7jJ8#4 4 {C£ 9 ^2 05^4 2 i: |g 3 Offi^ 
4 3ti:^?^ $2QGtt4 2KSlOX7-#4 
6*:fl-LT/X/l/2 0£g$tU S 3 OBBW 4 3 (Cfg 2 

ox7-#5o*^LT*fBae* 4 8 *»«•*•*. mi 
obhs 4 ilea, ^comioES4 1 rtoM^^m-r 

«-b>95 2«K(t«. -tV-9-5 2^1COBe i B4 lft 

/H 0<D£&^©f£, ^2(0x7-^5 0*M(/^TX7 
Set £fr 3o 



HO 1L 21/ 30 5 64 C 

#SfcR »*JBCD*2 OL (£ 6 K) 



(71) fflSA 000207551 

jaWW9Mf±KB£Wil3Wirt±* 4T 

Ki5ltt«mK^I«S5*;ill"T322#«l *B 

(72) #9U# /MS «fl 

jmvwmmsiivnsBitm *b 
(74)«aA #a± as (n2«) 




(2) 



«fM¥8-4 5 8 1 6 



mxm i ] ®&mmzm i ©Es^at t> m-rsss 
2 ©es ^ 5 « n * jsftc^sfi^fitte-r $ / x 

ME£3©EWK»«*nft0S«ESi:, HuaBgl 

2 ©e«& tfifflEai 3 osff «hm-t * wk¥ a t , m 

ESS l ©ESrt©«tt**tfi*S*W#&!:>HI*.fti: 

ffl*»6(»E»tt¥ast?oiBofl9Es i ©ei ©s« 

l EKattfMtfftttB. 
[00 0 1] 

[*JiLk©fiJffi*Hff] c©»W?tt, 0Rs£¥Si{*7x 

[0 0 0 2] 

%>„ jtNfrSISfcfci^TH;, jffit©S88teAoft?£#& 
Br3£B/£^»ISoaii!K«ie-r**i*««6*llft<fiifflS 

[ o o o 3 ] mz. tf # y f s h*mffi^ffitt[Ko7 4- i- 30 

3 F«»tC«ai(S«f , r*f-+'yi', 4«3 L -vy?2£[5]iG 

raw**-*, 6imft$fttzmw.vmiMmzw-oT 

ftjtfh/K 1 2tttfh;H 0*1RS1--S/JPE§§§. 1 4 
«*PE§t§l 2 rt^iDEEW 1 6«r^LTJaffi*nfca 
f!t#x (Nz) fcj&Di&trtnEESrcfcSo l 8«#h;l/ 

i ortojaifi<sT»A*tifcaiKEe, 2oti^?SE «o 

§1 8<D5t4Btcia^e>n^A'-y^2±<0»«Wfc^«: 
tttiW-i>ftJ6©/X/k 2 2ttSfKEW 1 8fC;fHf£tt 

f c x7-#f, 2 4 (igffieff 1 8 ic-ftmn. mfem<o 

«{*Rttb»K: y X/WcSSWi Lftj$tt£3l f SI UTS® 

•y £/W£/Vl/7T&S 0 2 6lil**57-f ^P3V 
fcfi-*tgfre,&D, *-#4, x7-#2 2, 
M-y *^;U7 2 4 £3iiJ«-f SiWtPgB, 2 8 tiifiijffllgp 2 6 
KfcfLT, $tt© 1 ^©tttfiB^T-^ATWS* 
-#-F*^S*A*ffl. 3 0f±«!l«ffl2 6*^m*S so 



[0 0 0 4] /WrS^gfCfcl^T, sKWH 0rt©7$tt 

$.6^Ci6^h;H 0F*3©r£tt©S, 1 leUCtt 
flW^*«fc©«S©r-**A2j»2 8*»f^LTIW 

S^V>Tx7-#2 2©lll©|littl$IB**-f5:/^ 

4 ©@(eR^*^*SU»LT»KW's©»tt©fc 
*ffl«*ff5. coi:*»J»»2 6tt, &5>frCi6^?t 
£ttft»7a**7.McJ;-?T, x7-# 2 2 ©MSt® 

[0 0 0 5] frfr^gST'fi, ^U-^A^ftT'A^J 

l/c* 1 o ^©bh*©*^ i \Bi<D»tmm.m%f<DT- 

*fcST5^T»{*©g»©Wfctt*fT3©T, AftSXtf 
tfigcytf-ST-fctK #h/H 0rt©&tttf;FSLftft 
fcfc , ttfflfi*^S L ft 0 % S WiSUS**® U i ft ®tt 
*<««Wfc^£ftTL*oft&***lfffcoft. £ 
ft, *<J 4 5 K«IB» J f>KttS<07 * h L-7X h»%» 

Si 8rttcM(**<AoTLSoftJf^ 
1 0*»fftftfeOi:SS8l'«-*<fc3a:»dlcl3^T, Eg 
Ox7ffi$?r-rSft46{c(i, /X/b2 OSTO^fSEB 
1 8©rtfcfcS£T©Bft*S*Lftl**l«fc5a*\i 

«uft»jntfa e. -^mx^tz. *ft, * 

AS dir^^ck 3 fc-T 5 ft&lcWu #h;H 0rt©/8 
[0 0 0 6] 

CaW*»LJ:3i:^*iiH] ±^©*t» 
K«»T4Stift«.OT*5, EWrt«c«*tf#frfS 
cfc*«£fc8Wrr«ci:ffT»#* Sftv ^©l^©E@ 
©x7ffit*-rSft4?)tcJ^«^n5fgi*©«*<6«T* 

Mo, x7«*©IRfc:ft**ft**{*©« 
«f?T7y-y7-3X h^<Sv>«f*:«j|s«H*« 

[0 0 0 7] 

[mM*fWi*-f **:#>©#©] *fgH^«, §§§rt©?sit 
i comm^m*) tn+mm^mt. mess 1 ©ew* 

m2©EWt^3©ESttc^iK$-ti-5»te¥iai:, g9 
EfB2©EBk:««SnaKS2©EBfr6«l&Sti* 



[0 0 0 8] Sfc, *«Wtt, lftlEttlb¥RlcJ:«%i 
©Eg©£l*, lBOfl[{MtltiSJ:9^« <LtcC 
[0 0 0 9] 

fc«Fr**(ttt«WH¥SKJ:9*Hl**i*. 91 1 ©IBS 

rtKftft^-rsn^Ktt, MH^Sfc j: om 1 ©Eg 

«E»^»asn*. fgi©Eg*!g2©Egfc3l3© 
finest* &trcv«o-r, «#*»3©e«*^lt 

[0 0 10] »*5(2tcE«0»W»cJ:ntf, 
{ciSlg 1 OEBOttlB»fii!!)^»«#a*TOHOSI 
lOSfOSit, \\B\<Dmfa»iBim£<)&Jz2<LT 

**ot*, i @©Sfl^ffi©&*T?ttaj¥S#«f**l* 
TfrB, «{**l!3 0B«*»6*a , r*ilkff*ff5ci: 

TLS^ct(i^<, £3©ESa^5«f**SI*K:JmH 

*©ws©fflffl**»f , r*&Efca<, *©»«*«« 

[0 0 1 1 ] 

fc*fU8B*, BBiB*#BaUTJMTK:BWi-*. HI 1 « 

[0 0 1 2] m 1 fCfcVT, 4 1 K»li«* 
iRSL/c*h;U l ort©j£ifi< ST-jfA^tifc^ l ©E 
», 4 4 US 1 ©Eg 4 1 £H 2 ©Eg 4 2 fcg 3 ©E 
143 kK»«!***=^|»t»**. ^2©EW4 2 
ti, W!l©x7-#4 6 43 c fct>*-9--y^/ i ;-y^/^l/72 4 
fcVMfSft, /X71/2 O'sl&KSttS. 4 8til3^L£ 
t\*»ffi£8Bfc»a"«-**MHES-e«oT, Sf3©E 
g4 3(* > |2©l7-#5 OftVMfrStl, #gf$Eg4 
8^«^$tl5o S!l©Eg4 1, §12 ©Eg 4 2, g 
3©EW4 3©±Tti, liiafegi%f7DV?a- 

[0 0 13] 5 2«3fn©E©4 1 ©^eia^etis 
SI 1 ©Eg 4 l rtOSKBIBftfeW***, «}S©firtE 



(3) #gfl¥8-4 5 8 1 6 



It. I3 2fc*-f .fc-Sfc:, 15 1 ©Eg 4 l *«;JA/C5</> 

6 fcfr&$JiJcSttSo 2(iMffllgi5 2 6tc8S?£ 

©x7-#4 6, S3 2©x7-#5 0, 
y*/t>l/72 4 33<ka :; &-*4*3iiJSrfS. 
[0 0 14] Sfc, 2 £,££§11 ©Eg 4 1© 

3(ctg^$n§ 0 gu©E l S4 i©?^, Su 
10 KL©i«©»#©a«*\ nao*(*Rta«j: 

H*©lH©RttB»*»8?9Z» OB 7. 2cc)gJt 
?'&3©T\ ; entC»tTS r F©*^l.T, BtlfBL© 
«©»#©?&««& 1 2 ?*7A OKI 1 0. 8 c c) W± 

l©Eg4 1 tLTrtl6mmiDf7Pyfa-'7*f 
fflU ffiEL©Jg£tt®4 5 c mggJJUifctSl^-rSo 
20 [0 0 1 5] W±©»«KJ:SSiBKi3l^T, 

Ort©^<*(4f?f^E^T'APE^nT*3 0, Mil© 
x7-#4 6*5<ktfS!2©x7-#5 OfifctfCfflUT 
t LT» Sll©x7-#4 6*<M*>n5i:, *© 
P^»WfCfSU/cffl©i«^gll©E < f 4 K H#«¥ 
4 4, If? 2 ©Eg 4 2%ji^TS«W±'\qtai^nS<, 
«S«©tttti*m>3i:Sf 1 ©x7-#4 ettBBi;, * 

X;l/2 0rt©$#$tt£gT£tf3li?tcfc{c<fc*K » 

30 mtfrfrzmfttfmvm-stiZo 

[oo l 6] 21S*<«St)jI«n«.5^{c, sKh/HOrt 
©»»#*'> LTSBWai 1 ©ES 4 1 ©JWW*ifi*"e 
ffiTU S!l©Eg4 1 rtfcMJa^A0iitf«^fe 

*SS»cfefT«, c©J; 3 *ata*<3f 1 ©ES 4 1 © 
■fey* 5 2i3ffi®m?:aii-r§i:, *^5-fe^*5 2*^ 

40 f*. $«gP2 6ti*^5^tH^#«r'SW«i;, *©g 
^«^g|5 3 0fcS^LT^h;H 0 rt©a«©RI^*3«l: 
0'®f*©*$?t, *h;H0O3^Wl/-?l;:ffit. 

t©fc£»U ; £-©g*A^gl5 2 8A^A/7-TSt, M 
W»2 6tt»l©x7-#4 6*(Bi;, §!2©x7-# 

ffif*(i ; ?-©^i:i:t.{c, % l ©Eg 4 1 

4 4£SiT2g3©Eg4 3*il!). )%fSEg4 8^Sfffl 

sns. pftfemM&mmt. Mi2©x7-#5o*p^ 

so ^S'ftSjKftORtaiKilAa. 4ft, 3I2©X7- 



5 

#50 wffl < ymu 2 6 wmlt^* 

[0 0 17] ±S£©«J:5f::, WRW«rKft8^V 
*•©¥${** x/\fcU $<*©1|h1 Oft 7. 2cc) © 

ttaj©&f te»i^T, ±3©<fc 5 kshs*^ 1 ©es 4 
soaaitttHLfcfc-r*. c©«^ * 

^5 2ic<t5^ 1 ©Eg 4 1 ©^(±lgPfi[^?>=?3«l^ 
4 4£T*©IH©8ggtL;S\ m 1 CDBBW 4 \ <Do*>, MI6 
L<DlSI<D®ft<D®m*1tol 0. 8 c cttZ&olcZf) 
&££885££4VTV3©T, SIS 1 @©Rtffi2-zc:£faf 

7jJ&?4 4£iI>HLT!g2©Eg4 2 fcAoT Lt 7 C 
LftA'oT, com^t. SKllelORtm 

*»6Sl©x7-^4 6*Ki:, *©»c#l*;n o© 

v>. ctucfci), SviSS-g? 2 ©Eg 4 2 (cfi|3I 

JteSrTSc 15 3 ©Eg 4 3fr58fti}£-t>-.&c i 

[o o l 8] h/H ort©f& l ©IBS 4 i ©iffigpfre 

/X;l/2 0£-e©Eg©£JS{^ Hfttt&ttHfcfc^T 
lil^l»4 0 0 c mSfit**!), ft*©SST-{i, x 

Mtli'M/l^o/:^ lit 1 ©Eg 4 

l©350*LT*;SLfc:,£j4 5 cmfMO^OW© 

*****«£tfrx7ffis*^734*scfc#-P!f« 

©T\ x7ft*«PK:^ttK:**sn*a<*:«*ttl/8 

tc $ T-ii^* c t # t- t , ^mn^mn v>=.y 

[0 0 19] W±©§liWSUl?«, #h/H o#*»wi«c 
fe»*8»tc» toEigi 4£:JraEg3§i 2*<iStt#S 

(C s H77^¥4 4 *^(S#SfC, 1R 1 ©x7-#4 6 t 
m 2 ©x7-# 5 0 1 tfDflBMK. t^5 2 
¥Sfc, *ttW§S-f 5= «±©«W"P»i, BE 

1:4 l ^\jMOt±l-rfc4!)^i)0E-ra^^x^fS«c(crgit 
{SJP>fr©f!HT'lfl 1 ©Eg 4 1 rtT'SlrSt&oT 
in5i34iltt^f.tl, #«Wtt, C©<fc?&il 

^T-t5o tfcs 2fcLT. 19ft5K ; F5 4fc§ 

Jt^? 5 6i:A^%S33aS©t©«:ffl^fcft^ ctttc 
IB61\ *©(fi©^^©-trV9-, fc-StHiEgfi©® 



(4) KfM¥8-4 5 8 1 6 

6 

fflnpTS&tffcO, C©^T*«^S©-b^«:fflv^-5 

i-§**»j©t©{cise.-r, mtfE«s«KJ:t>T 

#v7l¥£«fcoTjgai?-3fc©'T?*oTt>J;V\, $fc, 
10 ±ESttfitf>J-P«, S 3 ©Eg 4 3 *&Bfflf L 

■f, mtf*'<l'-*#!Bl©E*4 l^|g3©Eg4 

[ 0 0 2 0 ] H 3 fi*«WOS 2 ©Slflg0J©Eg&$C© 

l.t & o . 0^£itBS t fcgssmsi i ©ftffiCT t n 

20 -T'&So **SS0IJt?tts m 1 ©Eg 4 1 5:, H##6 
0tcJ:oTgI2©Eg4 2i:£3©ES4 3fcfc#tt£ 
^T*5 0, »l©#l»WK:*ofcfc2 0X7-#5O* 
*«&l/tVS„ H##6 0t>, gfl©X7-#4 6£Ir) 
lite, $iJSfSP2 6JCj;oTSiJffll$n-5o ^©^©^i 

5 1 ©*J»^iJi:lPl«T'fe5©T-SiW J fe*l&-rSo 

[0 0 2 1] CO^OHfiSflJKfc^Tte. ffl^, ^1 
©El 4 1 t^2©EW4 2t^aai-§id(CH^# 

6 O^^OO ^^.HiiJffllLTfef , »10X7-#4 6*IB 

30 i©E ! i4 it«}a*'Aofeci:^-fey9-5 2fC«t?)^ 
Ui^nSi:, »g|52 6«, glOX7-#4 6*BBi; 

LTx #h;M 0©^§©^K, ^1©ES4 1 
3©EW4 3kA^jl-r*<k3K:H^#6 0^t)g^. 
T, x7«tt<D»ff*fT3. x7tS£iH7«{i> 
6 0*, ^1©EB4 1 fc?|2 ©E@ 4 2ttNmtS 
koicWWx.. ^4**#Oi!ttBKfli**. C©®2 

wK«»e-r*o«:siiifci»jhi»#, ff»*«otfk-r*{: 
[0022] c<om 2 (Dammit. % \ <o^mm 

fc*5tt§^2©x7-#5 0©8t^&H7j*F6 Otcjgffl 
t*4*HS!E#at, tf;H^r#6 0t^l©x7-#4 6 

twm^mc. ztiztimmtZo c©^2© 

jeSStWtcfe^Ttt, 42V9-5 2^?>H77#6 0$T'A\ 
IR l ©«fi«JT'V> 5 i: c 5©Sggi L tctsa-TS, 
so [00 2 3] 



^¥8-4 5 8 1 6 



[00 2 4] flt&X 2 ©«W»C«tntf , 1 B<D»{*ttHi 
KlHO*»ia:a**7S-&T*»6. 5tf*£fff 3 <D6EW 

l^LTS52©SBtAAoTL3:9 353© 

[BiBonmftBt^] 



10 



[0 1 3 c©fgfE©Sg l ©Ji?Si0J©f£ft{K*&gB*$ffl 

[02] @ i K^bfcig i osasffno-tvy-ap^^-r 

[El 3] C©%IB©8S2©flMy©ffiS?&&©g$** 



1 0 
1 2 
1 4 
4 1 
4 2 
4 3 
4 4 

4 6 

5 0 

5 2 

6 0 



iPEtg 1 4 
SSI ©KS 
g? 2 ©se^ 
^3 ©se* 

?g2<DX7-# 



[01] 



[02] 




ftlflPSP 



48 



28 



y 1 





46 


42 

i 


24 

\ 




AVI 




SB 


^43 


L 


1 


t 



-26 



1 



20 




V 



V30 



54 



t 



41 



» 



56 




(6) ®F,fl¥8-4 5 8 1 6 



[04] 

22 24 




